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A n S T R A C T 



Self-extinguishing thermoplastic moulding compositions 
of poly carbpnate ang^ 

This invention relates to* self-extinguishing 
thermoplastic moulding compositions of an aromatic 
polycarbonate containing a co-condensed halogen, a 
thermoplastic copolymer containing nucleus-alkylated 
styrcnc and an ABS as graft copolymer. 
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Self-extinguishing thermoplastic moulding compositions 
of poly car bo nate and AJBS-nolymors 

This invention relates to sell-extinguishing 
thermoplastic moulding compositions of an aromatic 
5 halogen containing polycarbonate, a thermoplastic copoly- 
mer containing nucleus-alkylated styrene and an ABS graft 
copolymer • 

Thermoplastic moulding compositions of mixtures 
of polycarbonates based on aromatic dihydroxy compounds 

10 and ABS polymers are known. In addition to their 
favourable technological properties they are 
often required to self-extinguish, after a brief 
flame application, especially for uses in electrical 
engineering, electronics and transport. The burning 

15 properties of such compositions may be assessed In 
accordance mth UL-9'i. 

Halogen compounds as flameproof ing agents reduce 
the flammability of moulding compositions of poly- 
carbonate and ABS. According to DE-PS 2, 259 » 656, 

20 DE-OS 3,329,548 and DE-OS 2,329,546, halogen-contain- 
ing polycarbonates may even be mixed with ABS to 
reduce the flammability thereof. Hovever, they only 
acquire a rating of at least V2 in the UL 9h test by 
the addition of antimony trioxide and halogen compound 

25 or by the use of very large quantities of halogen comp- 
ound. In order to reduce corrosion damage by halogen 
in the event of fire, the quantities of halogen used 
are preferably as small as possible. In addition, 
large quantities of halogen havo an adverse effect 

30 upon product properties, for example mechanical 

strength and dimensional stability under heat, and also 
cause surface faults such as streaks. 

Antimony trioxide in combination with halogen 
compounds narrows the processing conditions of the 
35 material. Efforts have to be made to avoid thex*mal 
damage of the material by antimony trioxide. 
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At relatively high processing temperatures (for 
example al>ove 290®C), which are required in the 
production of complicated mouldings of large surface 
area or large volume antimony trioxide may produce 
surface faults, for example in the form of blisters 
and streaks » and also depolymerization (reduction in 
mechanical strength, for example notched impact 
strength) . 

It has now heen found that thermoplastic moulding 
compositions of aromatic polycarbonate, a graft copoly- 
mer and a thermoplastic copolymer are self-extinguish- 
ing as defined in / if the aromatic poly- 
carbonate contains halogen and the thermoplastic co- 
polymer contains nucleus-alkylated styrene in copoly- 
merized form. These moulding compositions can addition- 
ally contain organic halogen compounds as flame- 
proofing agents and certain inorganic f lameproofing 
additives. Antimony trioxide is not necessary. 
Accordingly, these moulding compositions do not have 
the disadvantages described above. 

The present invention relates to self-extinguish- 
ing thermoplastic moulding compositions of : 

(a) from 20 to SOji, by veight, based on (a) + (b) + (c), 

of a copolycarbonate of a dihydric phenol and a 
dihyric halogenated phenol, the copolycarbonate 
containing from 3 to by weight, of co- 

condensed halogen; 

(b) from 10 to 705©, by weight, based on (a) + (b) + (c) 
of a thermoplastic copolyiner of : 

(l) from 10 to 90?4, by weight, based on copoly- 
mer, of a nucleus-alkylated styrene corresponding 
to the following general formula 1: 
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wherein 

X represents methyl, ethyl, n-propyl or isopropyl; and 
n represents integer of from 1 to 5; 

(2) from 80 to 0%, by weight, of styrene and/or 
Oi-methy 1 styrene ; and 

(3) from 10 to 30%, by weight, of acrylonitrile; 

(c) from 10 to 70%, by weight, based on (a)+(b)+(c), of a graft 
polymer of styrene, -methyl styrene, nucleus substituted styrene 
of formula (I) or mixtures, thereof, on the one hand, and acry- 
lonitrile, methyl methacrylate or mixtures thereof, on the other 
hand on particulate, at least partially cross-linked rubbers having 
a glass transition temperature of ^20°C, an average particle 
dicimeter (cI^q) of from 0»1 to 5 ^m and a gel content (in toluene) 
of >^50%r by weight; and, optionally, 

(d) from 0 to 12 parts, by weight, per 100 parts, by weight, of 
(a)+(b)+(c), of a halogen-containing organic flameproof ing com- 
pound ; and 

(e) from 0 to 5 parts, by weight, per 100 parts, by weight, of 
(a)+(b)+(c), of tin dioxide, calcium phosphite, calcium hypophos- 
phite, zinc borate, aluminium oxide, cryolite, bismuth oxide or 
barium carbonate. 

Aromatic polycarbonates are polycarbonates of one or 
more of the following diphenols: hydroquinone, resorclnol, dihydro- 
xydiphenyls , bis- (hydroxyphenyl) -alkanes , bis- (hydroxyphenyl ) - 
cycloalkanes , bis- (hydroxyphenyl) -sulfides , bis- (hydroxyphenyl) - 
ethers , bis- (hydroxyphenyl ) -ketones , 



bis~ (hydroxyphenyl) -sulphoxides, bis- (hydroxyphenyl) -sulphones , 
Of,Of'-bis- (hydroxyphenyl) -diisopropylbenzenes ; the phenyl radicals 
may even carry alkyl substituents and halogen atoms. 

These and other suitable diphenols are described for 
example, in US Patent Nos, 3,028,365; 2,999,835; 3,148,172; 
3,275,601; 2,991,273; 3,271,367; 3,062,781 
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and 2,999,8'i6, In DE-OS 1,570,703, 2,063,0!50; 2.063, 
052, 2,211,956 ana 2,211,957, in FR-PS 1,561,518 and 
in II. Schncll's liook entitled "Chemistry and Physics 
ot Polycarbonates", Interscience Publishers, New York, 
196i|. 

Preferred polycarbonates are polycarbonates based 
on bis-(^i-hydroxyphGnyl)-2,2-propanc (bisphcnol A), 
bis-('i-hydroxy-3, 5-aichioroplicnyl )-2, 2-propanc (tctrti- 
chlorobisphenol A) , bis- (^i-hydroxy-3, 5-dibroinophenyl) - 
2,2-propane (tetrabrowoblsphenol A), bis-('i-hydroxy- 
phenyl)- 1,1-cyclohexane (bisphenol Z), bis-(hydroxy- 
phenyl) -methane (bisphenol F) , bis- ( ^-hydroxy-3, 5- 
dimethyl ) -2, 2-propane (tetraraethyl bisphenol A) and 
also polycarbonates based on trinuclear bisphenols, 
such as a-a^-bis-(4-hydroxyphenyl)-2^diisopropyl benzene, 

Copolycarbonatos which, in addition to tetrabromo- 
bisphenol A, contain one of the other preferred diph- 
enols are particularly preferi-ed. 

Other preferred polycarbonates are those based on 
2, 2-bis-(^-hydroxyphenyl) -propane or 2>2-bis-(3» 5- 
dlmethyl-'j-hydroxyphenyl) -propane in addition to tetra- 
bromobisphenol A. The aromatic polycarbonates may be 
produced in kno^vn manner, for example by transesterif 1- 
cation in the melt from bisphenol and diplienyl carbonate 
and in solution from bisphenols and phosgene. The 
solution may be homogeneous ("Pyridine process*') of 
heterogeneous ("two-phase interfacial process"). 
According to the present invention, polycarbonates which 
have been prodiicod in solution, particularly by the 
two-phase intorfacial process are particularly suit- 
able. 

The aromatic polycarbonates may be branched by 
the incorporation of small quantities, preferably 
from 0,05 to 2 mole percent, based on the diphenols 
used, of trlfunctional or. more than trifunctional 
compounds, for oxamplo those containing 3 or more 
phenolic hydroxy groups . 
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Molecular weight is regulated by the addition 
of the conventional quantities of chain-terminators, 
such as phenol, £-t^-butyl phenol and 2,^,6-tri- 
bromophenol » The aromatic polycarbonates should 
generally have average number-average molecular 
weights of from 10,000 to more than 200,000 
preferably from 20,000 to 80,000, as determined by 
measurements of the relative viscosity in CHgClg 
at 25®C using a concentration of 0.59o» l^y wefeht. 

The thennoplastic copolymer (b) of the moulding 
compositions according to the present invention Is 
a copolymer of nucleus-alkylated styrene, such as 

m- arid £-C^-C^ alkyl styrene or poly-nucleus- 
substituted C-j^-Cj alkyl styrenes, more particularly 

m- and £-methyl styrene. Comonomers for the 
polymer (b) are acrylonitrile, styrene and a-raethyl 
styrene. Preferred polymers (b) contain at least 10?*, 
by weight, of monomers corresponding to general 
formula (l) in copolymerized form : 



wherein 

X represents CH^, C^H^- and C^ll^; and 
n represents 1 - 5 ; 

and from 10 to hO^o by weight, of incorporated acrylon- 
itrile. Preferred polymers (b) iwc copolymers of from 
90 to 70?^, by weight, of monomer (l), more particul- 
arly j>-methyl styrene, and from 10* to 3054, by 
weight, of acrylonitrile and also copolymers of from 
10 to 5094, by weight, of monomer (l) and from 90 to 
50^ f by weight, of styrene acrylonitrile mixtures. 
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Copolymers (l>) suitaljlo for use in accordance with 
the present invention are completely or partially 
soluble in organic solvents; they may be uncross- 
linked or partially cross-linked. Uncross-linked 
copolymers generally have Staudinger indices of from 
0.3 to 1,5 dl/g as measured in DMF at 25^0, prefer- 
ably from 0.3 to 0.8 dl/g more preferably from 

0. k to 0,8 dl/g. 

The copolymers (b) may be produced in known 
manner by radical or thermal polymerization. Particul- 
arly suitable polymerization processes are emulsion 
polymerization, bead polymerization or mass or solution 
polymerization, optionally initiated by inorganic or 
organic peroxides, hydroperoxides or azo-compounds 
and optionally carried out in the presence of mole- 
cular weight regulators. The polymerization process 
is preferably carried out at from 30 to 150*C, more 
preferably from hO to 80**C. 

The third constituent of the moulding composit- 
ions according to the present invention are rubber- 
based graft polymers (c). In these products, a mon- 
omer mixture of the monomers styrene, a-methyl 

styrene, acrylonitrile, methyl methacrylate or 
nucleus-substituted alkyl styrene of formula (I) is graft- 

pol3nnerized onto a rubber. Suitable rubbers are, 
in particular, polybutadiene, butadiene styrene 

copolymers containing up to 30?o, by weight, of 
copolymerized styrene, copolymers of b\itadiene 
and up to 33/p» "^V weight, of noryl onJ trile or 
copolymers of butadiene with up to 20^, by weight, of 

a Icwer aUq^l (preferably C^-Cg) ester o£ acirylic or methacxylic acid, 
other P^eie^i^ed rubbers are alkyl acrylate rubbers 
or ethylene propylene diene monomer (EPDM) rubbers. 
In principle, any elasticlzing component can be 
used as the rubber providing it shows rubber-elastic 
behaviour. 
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The ratio, by weight, of rubber to graft-poly- 
merized monomers should be from 80:20 to 5t95- The 
rubbers in the graft polymers have particles of 
average diameter (^^^q) of from 0.1 to 5 pro, prefer- 
ably from 0.2 to 1 pm. In addition, they are at 

5 least partially cross-linked. 

Such graft polymci'S arc known. Thoy may be 
produced^ for example, by polymerization of the 
monomers in the presence of radical catalysts and 
In the presence of a rubber (particularly in the 

10 form of a rubber latex) . 

Particularly suitable graft polymers (c) are 
graft polymers of styrene/acrylonitrile in admixture 
on diene rubber, so«-called ABS-polymersy or graft 
polymers of monomer (l)/acrylonitrlle mixtures, 

15 optionally containing styrenes as additional monomer, 
on diene rubbers; these particularly suitable graft 
products (c) preferably have a rubber content of 
>309t, by weighty more preferably 7.50?^, by weight. 

In addition to the grafting reaction of monomers 

20 onto rubbers, free copolymers of the monomers used 
for grafting are also fonned. 

These free copolymers are identical in composit- 
ion to the graft component of constituent (c) . 
However, a resin may also be added to the graft 

25 polymer. The graft polymer may have a different 
structure. Thus, it is possible, for example, to 
use an ABS polymer consisting of a mixture of graft 
copolymer and SAJt^- copolymer as const! fcuoiit (o). 

Suitable organic halogen-containing compounds 

30 (d) arc flameproof Ing agents, such as hexachloro- 

cyclopentadlene , hexabromodiphenyl , octabromodiphenyl , 
tribroraophenoxymethane, rtecabromodi phenyl, decabromo- 
diphenyl, oxide, octabromodiphenyl oxide, bis-(2,4,6- 
tribromophenyl ) -carbonate , tetrabromophthalimi de , 

35 hexabromobutene , trichlorotetrabromo toluene, penta- 
Le A 22 598 
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"broraophenyl triphosphate, hexabromocyclododecane and 
oligomeric and/or polymeric, nucleus-Tjroininated 
polyphenylene oxides, used in quantities of from 1 
to "by weight, hased on (a)+(lj) + (c) preferably 

from 3 to 8?^, "by weight. 

Synergistic tin dioxide, calcium phosphite, cal- 
cium hypophosphite, zinc borate, aluminium oxide, ciy- 
olite, bismuth oxides or barium carbonates may option- 
ally be added as further flameproof ing agents (e) in 
quantities of up to 5^ "by weight, based on (a)+(b) + (c). 

The burning properties of the compositions were 
tested by Test UL 9^ (Underwriters Laboratories lnc.)f 
the test specimens being vertically arranged. 

Notched impact strength was determined in accord- 
ance with DIN 53 ^53. 
EXAMPLES AJjP COMPA JIISON 

The parts, by weight, indicated in the following 
Table of polycarbonate, component (A), and of AJBS, 
components (b) and (c), and the inorganic additives 
(D) were mixed in a twin-screw extruder at approximately 
260^C, homogenized granulated and injection-moulded 
to form test specimens* 

A polycarbonate (hereinafter referred to as (A) 
of bisphenol A and lO^i, by weight, of co-condensed 
tetrabromobisphenol A having a relative solution 
viscosity of 1.28^, as measured in methylene chloride 
at 25**C using a concentration of 0.59^» "by weight, was 
used for the Examples. 

An ABS polymer (horoinafter referred to as (B) 
consisting of : 

kO parts, by weight, of an emulsion graft polyiiier of 
36 parts, by weight, of styrene and l^i parts, by weight, 
of acrylonitrile on 50 parts, by weight, of a coarsely 
particulate highly cross-linked polybutadlene rubber 
having a particle diameter d^^ of O.^li pm; 
and 
Leu A 22. 598 
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60 parts, by weight, of an emulsion copolymer of 78 
parts, "by weight, of £-raethyl styrene ana 22 parts, 
by weight, of acrylonitrile having an L-valye of 53f 
as measured in DMF at 25®C; 

was used for the Examples according to the present 
invention. 

An ABS polymer (hereinafter referred to as (c) 
consisting of : 

40 parts, by weight, of an emulsion graft polymer of 
36 parts, by weight, of styrene and 14 parts, by weight 
of acrylonitrile on 50 parts, by weight, of a coarsely 
particulate, highly cross-linked polybutadiene rubber 
having a particle diameter d^Q of 0.4 jim; 
and 

60 parts, by weight, of an emulsion copolymer resins 
of 72J& of styrene and 28?4 of acrylonitrile and having 
an L-value of 54, as measured in DMF at 25^0; 
was used for comparison purposes. 

The ABS components, (b) and (c) , prepared by 
mixing resin and graft latex and stabilized with phen- 
olic antioxidants, were isolated by coagulation of the 
emulsion mixture and dried. 
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THE EMBODIMENTS OP THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1- A self -extinguishing thermoplastic moulding composi- 

tion comprising: 

(a) from 20 to 80%, by weight, based on (a)+(b)+(c), of a copoly- 
carbonate of a dihydric phenol and a dihydric halogenated 
phenol, the copoly carbonate containing from 3 to 20%, by weight, 
of condensed halogen; 

(b) from 10 to 70%, by weight, based on (a)+(b)+(c)r of a thermo- 
plastic copolymer of: 

(1) from 10 to 90% r by weight, based on copolymer, of a 
nucleus-alkylated styrene corresponding to the 
following general formula: 




X represents methyl, ethyl, n-propyl or isopropyl; and 
n represents an integer of from 1 to 5; 

(2) from 80 to 0%, by weight, of styrene and/or Of-methyl styrene; 
and 

(3) from 10 to 30%, by weight, of acrylonitrile; and 

<c) from 10 to 70%, by weight, based on (a)+(b)+(c) of a graft 

polymer of styrene, OJ-methyl styrene nucleus-substituted 



styrene (I) or mixtures thereof, on the one hand, and acrylonitrile 
methyl methacrylate or mixtures thereof, on the other hand, on 
particulate, at least partially cross-linked rubbers having a glass 
transition temperature of ^20^C, an average particle diameter 
(dg^) of from 0.1 to 5 /im and a gel content (in toluene) of >*50%, 
by weight. 

2. A composition according to claim 1 further comprising 

(d) up to 12 parts, by weight, per 100 parts, by weight, of (a)+(b) 
-f(c)/ of a halogen-containing organic flameproof ing compound. 

3. A composition according to claim 1 further comprising 

(e) up to 5 parts, by weight, per 100 parts, by weight, of 
(a)+(b) + (c), of tin dioxide, calcium phosphite, calcixam hypophos- 

phite, zinc borate, aluminium oxide, cryolite, bismuth oxide or 

barium carbonate. 

4. A composition according to claim 1, 2 or 3 wherein the 
polycarbonate is a polycarbonate based on bis- (4-hydroxyphenyl) -2,2 
propane (bisphenol A) , bis- (4-hydroxy-3 , 5-dichlorophenyl) -2 , 2- 
propane <tetrachlorobisphenol A), bis- (4-hydroxy-3 ,5-dibromo- 
phenyl) -2,2-propane (tetrabromobisphenol A), bis-(4-hydroxyphenyl) - 
1,1-cyclohexane (bisphenol Z) , bis- (hydroxyphenyl) -methane 
(bisphenol F) , bis-(4-hydroxy-3,5-diraethyl)-2,2-propane (tetra- 
methyl bisphenol A) or oe-a» -bis- (4-hydroxy phenyl ) -£-diisopropyl 
benzene • 

5. A composition according to claim 1, 2 or 3 wherein 



copolymer (b) is a copolymer of from 90 to 70% by weight of 
p-methyl styrene and from 10 to 30% by weight of acrylonitrile or 
a copolymer of from 10 to 50% by weight of a styrene of formula I 
and from 90 to 50% by weight of a styrene acrylonitrile mixture. 

6. A composition according to claim 1, 2 or 3 wherein the 

ratio by weight of rubber to graft-polymerized monomer in component 
(c) is from 80:20 to 5:95. 

FETHERSTONHAUGH & CO. !^ 
OTTAWA, CANADA ^ 

PATENT AGENTS. 
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